Dissociation of mitogenesis and transforming activity by C-terminal truncation of the insulin-like growth factor-I receptor.
We have investigated the mitogenic and transforming ability of an IGF-I receptor with a 108-amino-acid C-terminal truncation in R- cells, which are 3T3-like cells derived from mouse embryos in which the IGF-I receptor genes have been disrupted by targeted homologous recombination. R- cells stably transfected with expression plasmids encoding either a wild-type or a truncated human IGF-I receptor were capable of growing in serum-free medium supplemented solely with IGF-I. This response was observed over a wide range of receptor levels. R- cells overexpressing the wild-type IGF-I receptor also formed colonies in soft agar, and colony formation was augmented by coexpression of the SV40 large T antigen. However, all the examined clones of R- cells expressing the truncated IGF-I receptor exhibited a dramatically impaired ability to grow in soft agar, even in the presence of the T antigen. The inability to form colonies in soft agar was not due to a quantitative impairment of signal transduction, because: (1) SV40-transformed cells with a physiological level of the wild-type IGF-I receptor did not respond to IGF-I with cell proliferation, but grew in soft agar; (2) R- cells stably transfected with both a truncated receptor and T antigen, on the contrary, responded with mitogenesis to IGF-I but could not form colonies in soft agar; (3) some clones with the truncated receptor expressed levels of receptor roughly 100-fold the level of wild-type cells; and (4) several parameters of IGF-I receptor signal transduction were not impaired in cells stably transfected with a truncated receptor. Furthermore, overexpression of an activated ras in cells with the truncated IGF-IR did not restore their ability to proliferate under anchorage-independent conditions. We conclude that the 108 amino acids of the IGF-I receptor are not essential for a mitogenic response to IGF-I, but are required for transformation (as assessed by the ability to grow in soft agar), indicating that these two functions can be dissociated at an intramolecular level. Moreover, although ras (activated) certainly plays a role in transformation, the transforming activity of the IGF-IR also requires signaling elements that are ras-dependent.